Sheep and goat pox (SGPV) is contagious viral disease of small ruminant animals. It is characterized by fever, anorexia, depression, inflammation of the mucous membranes of the eyes and nose, respiratory distress with appearance of pox lesions on areas devoid of wool and hair such as checks, lips, nostrils, inner aspect of the thigh and beneath the tail, also the size of superficial lymph nodes was larger than normal. The objective of this article was to review the epidemiology and economic importance of sheep and goat pox. The causative agent of Sheep and goat pox is SGPV of Subfamily, Chordopoxvirinae, family Poxoviridae, genus Capripoxvirus. SGPV has worldwide distribution and endemic throughout southwest and central Asia, northern and central Africa, and Middle East countries including Egypt. SGPV produce unusual economic loss due to high morbidity, mortality rate, reduction in milk and meat production, abortions, poor wool and skin quality and as a result of trade restrictions.
Introduction
Sheep and goats are seeming to be one of the most significant economic sources in Egypt, because of high quality meat and wool production. Sheep and goats are raised either by small scale farmers or in village flocks. SGPV are responsible for the significant economic impact in animal industry in Egypt ( Khameis et al., 2018) . Young animals, Flock sizes, number of adult animals affected and number of days of illness make great influence on economic losses (Senthilkumar et al., 2010) . The disease is one of the 15 animal pathogens listed by OIE (USDA,  2002) .
All members of Capripoxviruses are antigenically related to each other. There are close antigenic and genetic relationship between SPPV and GTPV (Fenner et al., 1996) . SGPV has worldwide distribution and endemic throughout southwest and central Asia, northern and central Africa, and Middle East countries including Egypt (Maksutov et al.,  2013) . The virus transmitted through aerosols and/or close contact with infected animals, indirect means such as contamination of cuts and abrasions ( Kitching and Carn, 2004) . Most important causes for distribution of SGPV are poor conditioned animals, overstock, poor feeding, insufficient management, and incorrect use of vaccination program (Zangana and Abdullah, 2013) . SGPV characterized by appearance of pox lesions as papular, pustular, scab stages on areas devoid of wool such as checks, lips, nostrils, inner aspect of the thigh and under the tail and enlargement of superficial lymph nodes (Diallo and Viljeon 2007). post-mortem lesions appeared congestion, hemorrhage, edema, vasculitis, and necrosis in skin layers involving epidermis, dermis, and, in severe cases, extend into the nieghbouring muscule ( Ausvetplan, 1996) . Because of the close antigenicity between SPPV and GTPV, it is difficult to differentiate these pathogens using virus isolation and serological tests (Balinisky et al.,  2008) . Polymerase chain reaction (PCR) followed by sequencing is considered a rapid, sensitive and good specific technique on detection and differentiation of SPPV and GTPV based on the open reading frame genes and also used for genotyping (Zhu et al., 2013 Carcass weight was estimated by about 30.9 kilograms. sheep give about 99,322 tons of total milk production. Sheep have the ability to travel long distances during grazing and to withstand hard environmental conditions also are more efficient in converting nondense food to meat, milk and wool. So that, sheep are able to produce meat and milk without consuming large quantities of feed concentrates when compared with cattle or buffaloes ( Elshazly and Youngs, 2019), Sheep and goats are seem to be one of the most significant economic sources in Egypt, because of high quality meat and wool production. SGPV is highly contagious viral disease of small ruminants, responsible for the significant economic losses of animal industry in Egypt ( Khameis et al., 2018) , the disease produce limitation in international trade of animals and animal product (OIE 2008 a), and remarkable economic loss due to high morbidity, mortality rate, reduction milk and meat production, abortion , poor wool and low skin quality (Yeruham et al., 2007) . This disease is lethal in newly imported animal, but may be mild in local inbred animals from endemic area. The outbreak of sheep and goat pox may cause severe economic losses in small ruminant animal industries (Nandi et al., 1999).
Trade, importation, exportation and intensive production of animals can be affected by SGP disease. Factors affecting the economic losses related to Sheep Pox are size of flock, number of adult animals and number of days of illness (Garner and Lack,1995) . Processing operation that occurs to hides and skins either by salting treatment or drying only from SGP enzootic area may related to a risk for re-introduction to SGP free regions or countries as countries of European Union "EU"(EFSA, 2014). Highly contagious SPPV and GTPV are able to cause very high morbidity (70-90%) and mortality up to 50%. Young animals show more severe disease, and mortality in lambs and kids may be as high as100% (Rao and Bandyopadhyay, 2000).
Host range
Sheep is the natural host (Singh et al., 1979) . All breeds of sheep and goats either domestic or wild can be affected with pox disease; however some strains are restricted to one species only. Introduced breeds of European or Australian origin are more susceptible than Native breeds in endemic areas (OIE, 2008b). SPPV is more severe in young lambs (4-8 months) than adult sheep and newborn lambs (Yashpal et al.,1997) , the influence of sex is concerned, both sexes affected, female of 6-month-old highly susceptible to infection than males (Murthy and Singh, 1971 CABI, 2015) . Pathogenesis Incubation period of sheep pox virus is 4-8 days and of goat pox virus is 4-15 days. The virus has high affinity to epithelial tissues hence replicates locally in the tissues after entrance to the host cell from this point the virus is classified as epitheliotropic virus. On the 7 th day post-inoculation, the virus titer reached to its peak. After 3-4 days of primary viremia the virus spread to the regional lymph nodes to blood. The viremia spread in the body, and affect spleen, lungs and liver. Inhalation of the virus causes lung lesions. Virus titers decreased with the development of serum antibodies from 7 -14 days after infection (OIE, 2012) . Signs, on the affected animals within 24 hours from appearance of generalized papules, are conjunctivitis, rhinitis and enlargement of all the superficial lymph nodes, especially the prescapular lymph nodes. Excessive salivation can also occur after infection (OIE, 2012). Stages of development of pox virus infection are five stages: First stage is roseola in which skin lesions typically begin with small red spots within 3 days of infection followed by papules and fever. The second stage is papules which develop after 3 days of roseola stage. The third and fourth stage is vesicles and pustules formation which develop after 3 days of vesicular stage. The last stage of pox lesion is scab formation. Isolation of SGPV following by quantitative analysis using real-time PCR show high viral loads in skin (Bowden et al.,  2008) . Clinical signs: Both sheep and goat pox have similar clinical sign ( Kitching and Taylor, 1985) . The first signs appear is rise in temperature (41 to  42°C) (Daoud, 1997) Hosamani et al., 2004) . Because of the close antigenicity between SPPV and GTPV, it is difficult to differentiate these pathogens using virus isolation and serological tests (Balinisky et al., 2008) . For detection of CaPVs, there are several molecular assays depend on host species specific (Zhixun et  al., 2014) . Detection of one viral species is the principle of most of these tests (Zhou et al., 2012) . Multiplex PCR tests need the use of species-specific primers (Tuppurainen et al., 2005) . Other tests, consumes time for post-PCR processing step (Lamien et al.,  2011a) . Polymerase chain reaction (PCR) followed by sequencing is considered a rapid, sensitive and good specific technique for detection and differentiation of SPPV and GTPV based on the open reading frame genes and also used for genotyping (Zhu et al., 2013) .
Prevention and control of sheep and goat pox
For control and eradication of SGP virus, national programs must be done and this need, firstly reporting system, vaccination of the veterinary infrastructure, technology and financial resources (Breeze, 2006) . International trade in animal and their products will compensate costs of control and eradication of SGP (Bhanuprakash,V.,  2011) . Modified live vaccine used for protection of sheep and goat pox. Romanian strain vaccine has been used effectively for many years for the control of sheep and goat pox (OIE, 2012) . Animals of all ages are recommended to be vaccinated, lambs and kids should be vaccinated annually, at 3-4 month of age, as the maternal antibody has disappeared. Ring vaccination is frequently practiced during outbreaks in enzootic areas, but usually only the species that are clinically affected are vaccinated (Carn, 1993) .
Control strategies of vaccination in Egypt:
In Egypt, three CaPVs (SPPV, GTPV, LSDV) were endemic and appeared either in sporadic or in an outbreak case (Aboul-Soud et al.,  2018) . So, control of the diseases depends mainly on a laboratory diagnosis that followed by a quarantine application, in addition to a vaccination is considered the most easy and effective protection way against all CaPVs diseases (Bhanuprakash V.,2011) . In Egypt, a trivalent vaccine that composed of SPPV strains (Romanian, Kenyan 0180) and GTPV vaccine with an equal volume and nearly equal titre used as abroad-spectrum vaccine against all CaPVs diseases. That vaccine gives a remarkable high immunity compared with commercial RSPPV vaccine alone (Christine, 2012). SPPV and GTPV vaccines do not replicate in small animals' models to evaluate its efficacy, so the evaluation of the vaccine in its preferable and specific host is the first step to detect the efficacy of the vaccine experimentally and in field application. Kenyan SGP O108 vaccine used to immunize both small ruminant and cattle against CaPVs with remarkable success (OIE, 2012) . Trivalent CaPVs vaccine give a good immune response based on both cellular and humoral immunity which represented by the induction of higher level of lymphocytes proliferation and Abs titer respectively, in addition to a high safety degree on pregnant dams and ability to provide relative long protective passive immunity to new-born lambs and kids than the commercial RSPPV vaccine (Eman  et al., 2019) . No vaccines are available against CaPVs used to differentiate between infected and vaccinated Animals (DIVA) test. All the currently used vaccines are manufactured using primary cells, which make quality assurance difficult and can cause issues with endogenous agents (Babiuk et al.,  2008) . Trivalent vaccine should be used in vaccination of lambs and kids at 2.5 month of age to avoid the reoccurrence of outbreak. Due to the close antigenic relationship between genus CaPVs strains so we recommend to use this trivalent vaccine as new candidate in Egypt to control reoccurrence of LSD in cattle with further study to evaluate its efficacy on long term (Eman et  al., 2019) . CaPVs strains share a major neutralizing site; consequently, it is possible to protect cattle against LSD using strains of CaPVs derived from either sheep or goats as used in egypt by using Romanian sheep pox (RSPPV) vaccine. Southern Africa is devoid from SPPV and GTPV so only attenuated LSD vaccine are used, but in northern, central Africa and in the Middle East SPP, GTP and LSD viruses are endemic.
SPP vaccines in attenuated form such as, KSGP O-240, RM65 and Romanian SPPV strains have been used against LSD (Somasundaram et al., 2011) . In Egypt, it was reported that the live attenuated RSPPV vaccine did not provide cattle with complete protection against LSD and reoccurrence of an outbreaks in vaccinated animals ( 
